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Introduction 
Unintended pregnancy has long been recognized as a national health 
concern. Representing pregnancies that were not wanted at the time that 
conception occurred, the term unintended pregnancy is an aggregate of both 
mistimed and unwanted pregnancies. Mistimed pregnancies are those that were 
wanted by the woman at some time, but occurred sooner than desired. Unwanted 
pregnancies are those that occurred when the women did not want to be pregnant 
at all, at any time(S). 
It was noted that in the late 1970's and early eighties the rate of 
unintended pregnancy was decreasing, but in the late 1980's the rate began to 
increase again(S). This trend appeared to continue into the early 1990's. The last 
US estimate of the prevalence of unintended pregnancy was 49%, reported in 
1994 as part of the National Survey of Family Growth (5). Decreasing unintended 
pregnancy to 30% is a major goal of the Healthy People 2010 campaign (24). 
Previous studies have determined the demographic groups at highest risk 
for unintended pregnancy. Being younger than 20 or older than 40 has been 
established as a significant risk factor, as well as having less than 12 years of 
education, and being African American (6). 
Background 
Unintended pregnancy has been linked to deleterious risk factors and 
outcomes in the preconception, prenatal, and post-natal periods. One of the most 
well studied relationships has been between prenatal care and intention status. 
Inadequate prenatal care in these studies is generally regarded as a combination of 
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late care, as well as fewer visits(8). Although one survey based study in the early 
nineties suggested an equivocal relationship between inadequate prenatal care and 
unintended pregnancy, two other studies have found a significant relationship to 
inadequate prenatal care, with odd ratios ranging from 1.5 to 2.5(7,8). 
Additionally, late initiation of prenatal care has been significantly linked with 
unintended pregnancy in at least two other studies(9,10). T--
The relationship between smoking and unintended pregnancy has also 
received attention. Several cross sectional studies have shown a strong ~-
relationship linking pregnancy intention to smoking(8). These studies have 
~-
generally found that women with unintended pregnancies are 30% more likely to 
smoke in the prenatal period(9,10). A telephone survey conducted in 2000 found 
that women with unintended pregnancies were significantly more likely to smoke 
prior to conception and during the prenatal period, and that these relationships 
continued to be significant even after adjusting for sociodemographic 
covariates(ll). 
Prenatal alcohol consumption is another significant behavior risk that has 
also been associated with unintended pregnancy, but often not as strongly as 
smoking. This may partly be related to reporting bias, as alcohol consumption 
bears a greater stigma during pregnancy. The Institute of Medicine's report on 
unintended pregnancy provides recalculated odds ratios derived from previous 
studies ranging from 1.2 to 3.3(8). Several other reports, however, have 
demonstrated equivocal results when investigating alcohol intake relating to 
pregnancy intention(7,9). 
" - .) -
Low birthweight (<2500 g) and preterrn delivery have been commonly 
studied in relationship to pregnancy intention. Cartwright et a! reported a 
statistically significant relationship between pregnancy intention and low 
birthweight, but this disappeared when possible covariates were considered(9). A 
cohort study of 1163 low-income African American women demonstrated that 
unintended pregnancy was linked to low birthweight even after adjusting for 
potential confounders(! 0). Several other studies have demonstrated no 
appreciable association between unintended pregnancy and low birthweight(9,18). 
A cohort study of Belgian women found that a negative attitude towards the 
pregnancy was predictive of low birthweight, and it is likely that intention status 
and attitude are closely related(17). It appears that the relationship of low 
birthweight and unintended pregnancy is related to preterrn birth. A cohort study 
of 1163 low-income African American women showed a strong relationship 
between unintended pregnancy and preterrn delivery even after adjusting for 
potential confounders(21 ). 
Mood disturbance has also been linked to pregnancy intention. Women 
with unintended pregnancies have been found to be more likely to have symptoms 
of major depression during pregnancy, as well as less social support, especially 
from their partners( 19). Several studies have also linked unintended pregnancy 
with post-partum depression(8). A survey with an intensive qualitative component 
conducted by Kroelinger et a! suggested that psychosocial support may be a major 
determinant of a woman's intention status(20). 
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The relationship of physical abuse to intention status has also been 
studied. Dietz et al have reported a dose-dependent relationship between previous 
abuse and unintended pregnancy. A study conducted in New Zealand found that 
women with unintended pregnancies were twice as likely to report being the 
victims of domestic violence during the six year period after delivery(22). 
Previous analyses of PRAMS data have also suggested that women with 
unintended pregnancies are twice as likely to experience domestic violence during 
pregnancy(8). 
This paper examines the prevalence of multiple risk factors and outcomes 
in a representative sample of live births from North Carolina and their relationship 
to pregnancy planning status. Ofthe variables addressed here, several have not 
been studied in the past, including mother's awareness of the benefits of folic 
acid, and infant sleeping position. These risk factors and outcomes are divided 
chronologically by pregnancy planning stage, and are intended to provide a 
picture of the important issues that these mothers face throughout pregnancy. 
Additionally, this analysis aims to determine whether pregnancy intention is 
linked to these issues independently of sociodemographic covariates. 
Methods 
Study Sample 
The data used in this analysis is derived from the North Carolina 
Pregnancy Risk Assessment Monitoring System (NC PRAMS). PRAMS is a 
mixed mode pregnancy risk surveillance system developed by the Centers for 
Disease Control and Prevention (CDC). Each month I 00-250 new mothers of 
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live-born infants are randomly sampled from recently processed birth certificates. 
Those selected are mailed a questionnaire within six months of delivery, and non-
respondents to this initial survey are mailed two additional surveys. Ifthere is still 
no response to the initial three mailings, the survey is attempted via telephone(3). 
The survey sampling frame includes all live births to North Carolina 
residents with the exception of births taking place out of state, multiple gestation 
births of four or greater, births to mothers younger than 13 years, and births 
designated by a birth certificate lacking a maternal last name. The random sample 
contains three strata divided into very low birthweight ( < 1500g). low birthweight = 
(1500- 2499 g), and normal birthweight (> 2499 g) with deliberate oversampling L 
of very low birthweight and low birthweight births(!). 
This analysis includes the 1998, 1999 and 2000 PRAMS survey results. In 
1998 there were 111,631 live births in North Carolina, and 2373 mothers were 
surveyed for PRAMS with a response rate of 76%. Of the 113,755 live births in 
1999, 2411 were surveyed for PRAMS and 74% responded. In 2000 there were 
120,247live births in the state and 2480 were surveyed with a 74% response rate. 
(29,30) Comparison of demographic information from non-respondents to 
respondents has revealed that nonresponders were significantly more likely to be 
young, unmarried, African American, and have less than a high school 
education(2). 
Analysis 
A univariate analysis of the sociodemographic characteristics of the 
combined study sample was performed, with corresponding 95% confidence 
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intervals. Chi-square analyses were used to compare the distribution of 
sociodemographic characteristics by pregnancy intention status. A logistic 
regression analysis was then used to model all possible preconception risk factors, 
and prenatal and post-partum outcomes and their relationship to pregnancy 
intention. The regression model was run twice for each outcome, once unadjusted, 
and then adjusted for potential sociodemographic covariates, including maternal T--
race, education, age, Medicaid status (a surrogate marker for low income), and 
marital status. In the adjusted analysis, nonsignificant covariates were eliminated 
via stepwise elimination and their contribution to the model was assessed with the 
likelihood test. 
The STAT A software package was used for all calculations, and its built-
in survey functions adjusted the survey analysis to account for the sampling 
strategy. ( 4) This allows the data to be generalized to represent the whole state. 
Results 
Univariate analysis 
The sociodemographic characteristics of the PRAMS sample from 1998 to 
2000 are seen in Table 1. These figures are adjusted for the sampling strategy and 
are intended to represent alllivebirths in North Carolina. The majority of the 
sample was white, married, possessed a high-school education or greater, and had 
an income level above the poverty level (Medicaid status was used as a marker for 
low income.) 
The prevalence of unintended pregnancy in North Carolina is seen in 
Table 2. The 3 year average was 44. 7%, and the respective averages from the 
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individual years do not differ significantly, so no trend can be inferred over this 
three year period. Unwanted pregnancy, a subset of unintended pregnancy 
representing women who did not want to be pregnant at any time, had a 
prevalence of 10.5% during this period. 
Bivariate Analysis 
Bivariate analyses (Table 3) revealed that while both whites and non-
whites experienced significant rates of unintended pregnancy, non-whites had 
L-
nearly twice the rate of unintended pregnancy as intended pregnancy. Pregnancy 
intention rates also varied significantly by education level; those with less than 12 
years of high school had a higher rate of unintended pregnancy than intended I pregnancy. Income status revealed a similar trend, with mothers on Medicaid 
being twice as likely to have reported their pregnancy to be unintended as 
intentional. Amongst different age groups, mothers under the age of twenty were 
most likely to report their pregnancy to be unintentional. Comparison of 
unmarried and married mothers revealed that nearly all unmarried mothers 
characterized their pregnancy as unintentional. These sociodemographic trends 
relating to unintended pregnancy are very similar to trends that have been 
previously reported(6). 
Multivariate Analysis 
Preconception 
Multivariate analysis of risk factors from the preconception period, 
prenatal, and post-natal outcomes and their relationship to unintended pregnancy 
- 8 -
is seen in table 4. All risk factors from the preconception period that were 
included in the analysis were found to be significantly associated with unintended 
pregnancy in the adjusted model. Mothers of unintended live births were more 
likely to smoke (OR 1.68, 95% CI 1.38-2.05), drink (OR 1.31, 95% CI 1.10-1.56), 
and experience domestic violence (OR 1.90, 95% CI 1.36-2.63) before pregnancy. 
They were also much less likely to be aware of the protective effects of folic acid ;---
(OR 2.38, 95% CI 1.30-1. 95), and not surprisingly, much less likely to have used 
birth control (OR 0.15, 95% CI 0.122-0.200). Although most of the relationships 
became slightly weaker with adjustment for covariates, drinking before pregnancy 
became significant when potential confounders were considered in the model (OR 
l 
1.31, 95% CI 1.10-1.56). I 
Prenatal 
Of the prenatal outcomes, unintended pregnancy was significantly 
associated with depression in both the unadjusted and the adjusted model 
(Adjusted OR 2.21 95% CI 1.64, 3.00). Abuse during pregnancy was also 
significant in both models (Adjusted OR 1.59 95% CI 1.04-2.42). These mothers 
were also more likely to have smoked during pregnancy (Adjusted OR 1.61 95% 
CI 1.07-2.06), and were less likely to have changed their smoking habits during 
the prenatal period (Adjusted OR 0.73 95% CI 0.57-0.94). Hospitalization during 
pregnancy was associated with a significant odds ratio in the unadjusted model, 
but was not significant in the adjusted model. Neither drinking nor changes in 
drinking habits were significant in either model. 
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Postpartum 
Of the postpartum variables, depression was the greatest risk associated 
with intention status. Unintended pregnancy was associated with greater than 
twice the odds of depression than intended pregnancy in the unadjusted model, 
and this relationship was strong in the adjusted model as well (OR 1.89 95% CI 
1.40-2.55). Intention status was also strongly related to initiation ofbreastfeeding, 
with unintended pregnancy being significantly associated with a lack of initiation 
ofbreastfeeding (Adjusted OR 1.39 95% CI 1.11-1.73) Another postpartum 
outcome that was associated with unintended pregnancy was infant sleeping 
position. Mothers were much more likely to have reported that their infant slept 
on its stomach if they had also reported that the pregnancy had been unintended 
(Adjusted OR 1.40 95% CI 1.13-1.74). The adjusted model also indicated that 
mothers who classified their pregnancies as unintended were more likely to use 
birth control after delivery (Adjusted OR 1.30 95% CI 1.09-1.76). Low birth 
weight, a commonly studied outcome, was significantly associated with 
tmintended pregnancy in the unadjusted model, but was non-significant in the 
adjusted model. This weakening association when adjusting for covariates has 
been noted for low birth weight in other studies(8). 
Discussion 
The prevalence of unintended pregnancy in North Carolina remained 
relatively stable between 1998 and 2000. The definition of unintended pregnancy 
used in this study is consistent with that used in the majority of previously 
conducted research, and it therefore contains two distinct subgroups, mistimed 
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pregnancies and unwanted pregnancies. Much previous research has focused on 
delineating the difference between these two subgroups, as it appears that they are 
more strong! y related to different sets of outcomes. 
The results presented in this study demonstrate that women with 
unintended pregnancies are at higher risk for certain negative outcomes, and also 
are more likely to have deleterious risk factors that may also contribute to poor 
outcomes. The results of the multivariate analysis also indicate that many of these 
factors are also related to unintended pregnancy regardless of sociodemographic 
factors such as race, age, education, marital status, and income. Additionally, 
many of these relationships are highly statistically significant, indicating that 
important risks. Several new associations are established in this study, including 
~ 
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pregnancy intention status is a strong independent marker for a number of 
the link between unintended pregnancy and folic acid awareness, as well as a link 
with infant sleeping position. The relationships of previously established risk 
factors and outcomes are strengthened in this study, as PRAMS provides one of 
the better sources of data that has been used for looking at these associations. 
Unintended pregnancy represents a lack of preparedness for pregnancy. 
Unable to prepare themselves physically or emotionally for pregnancy, these 
mothers may not have adequate time to develop the resources or accumulate the 
information that may promote better pregnancy outcomes. This lack of 
psychological preparedness is likely to contribute to the increased risk of 
depression during and after these pregnancies. Stopping deleterious behaviors 
such as smoking or alcohol consumption often require preparatory periods and 
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multiple attempts, and the abmptness of an unintended pregnancy would not 
allow for these activities. Additionally, the added stress of a pregnancy that was 
not anticipated is likely to increase the difficulty of terminating these behaviors. 
The link between unintended pregnancy and physical abuse could be related to 
idea that a mother may not be as likely to attempt to get pregnant in an unstable or 
abusive environment, and therefore any pregnancy that occurs in this type of L 
environment may be more likely to be considered unintended. Unintended 
pregnancy has also been linked to development of instability in relationships, and 
it is possible that this destabilization could lead to abuse(27). 
Insufficient time to accumulate information important in pregnancy can 
explain the knowledge gap demonstrated in unintended pregnancy relating to 
breast-feeding, folic acid, and infant sleeping position. Unintended pregnancy 
may also indicate a weaker maternal-infant bond, manifested by a diminished 
motivation to pursue health promoting behaviors such as smoking cessation or 
breastfeeding. 
There are potential limitations to the methodology used to determine 
relationships of pregnancy intention to potential risk factors and outcomes. One 
oft cited issue is the stability of intention throughout the course of a pregnancy. 
The PRAMS survey is conducted several months after delivery, so the assessment 
of intention is retrospective. There is evidence that pregnancy intention often 
changes during pregnancy, and that unmarried and low SES women are more 
likely to waver during the course ofpregnancy(l2). When these women change 
their pregnancy intention, it also appears that they are more likely to change from 
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unintended to intended, rather than vice-versa(13 ). Factors that affect this change 
appear to be most related to the stability of the woman's relationship with her 
partner(l4). The data on stability of pregnancy intention appears to imply that 
mothers are more likely to shift their intention status towards the positive, and 
therefore PRAMS data would be an underestimate of unintended pregnancy, 
. 
potentially strengthening the relationships demonstrated in this study. ~--
The PRAMS dataset is derived from survey data, and this adds further 
limitations to derived results. Data relating to behaviors such as smoking and 
alcohol consumption are likely to be subject to reporting bias, however a small 
study of Scandinavian women conducted in 1996 demonstrated that their 
reporting of smoking habits was accurate when confirmed by saliva cotinine 
analysis(IS). Data from a study assessing drinking rates has also suggested that 
women are more likely to report potentially socially tmacceptable behaviors 
relating to pregnancy in surveys than other forms of data collection such as 
interviews(16). Regardless, self-reporting is likely to underestimate the 
prevalence of these behaviors, but again, this has the potential for strengthening 
the relationships of these behaviors with pregnancy intention. 
The presence of survey non-respondents also has the potential for biasing 
the results, as those who were likely to not respond are also in the highest 
prevalence group for unintended pregnancy: young, unmarried women, African 
Americans, and those with less than twelve years of education. This is likely to 
underestimate the prevalence of unintended pregnancy, but is unlikely to affect 
the multivariate analyses. The weighting of PRAMS also helps to decrease the 
- 13 -
contribution of non-response to bias, as the groups most likely to be non-
responders are also more likely to be over sampled(6). 
An additional limitation of the study sample is the strict focus on live 
births. The PRAMS sample is derived from birth certificate data, and therefore the 
cohort of pregnant women who either chose to terminate their pregnancy or 
miscarried is not represented. It is estimated that 50% of unintended pregnancies 
are terminated, so it is evident that inclusion of this group in future research 
would provide additional insight(26). 
The results of this study have implications for both policy makers and 
health care providers. These findings re-emphasize the need for effective public 
health interventions for decreasing unintended pregnancy, as few currently 
exist(25). Studies of the contribution of public contraceptive services suggest that 
they decrease the rate of unintended pregnancy, and therefore may continue to be 
a valuable intervention(28). Targeting the highest risk populations for unintended 
pregnancy is an important part of devising strategies for lowering unintended L 
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pregnancy rates. A number of school and non-school based sexual education 
programs have been evaluated and shown to be effective in reducing pregnancy 
rates in groups at high risk for unintended pregnancy(8). The results of this study 
also suggest that unintended pregnancy can be used as a screening tool for a 
number of possible further interventions. These mothers appear likely to have a 
lower awareness for a number of maternal and child health issues. They also are 
more likely to need counseling and interventions related to substance use, and 
screening for domestic violence. Despite the limitations of this study in 
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determining causal relationships for the outcomes studied, it is clear that intention 
status is at the least a marker for a number of deleterious risk factors and 
outcomes, and this holds true even after controlling for a wide range of potential 
confounders. 
This concept could potentially be utilized by health care providers as a 
screening tool for identifying mothers who are more likely to have a number of 
preconception, prenatal, and post-partum risk factors. Identifying intention status 
as a part of prenatal screening identifies a group that could potentially benefit i--
from increased surveillance and intervention in a wide number of areas. f 
' 
Characteristic Percentage of Sample 
Age Mean- 26.4 (95% CI 26.2, 26.7) 
Married 67.4% (65.7%, 69.1 %) 
!High school grad 76.5% (75.0%, 78.1 %) 
~edicaid before pregnancy 12.0% (10.7%, 13.0%) 
[Race 
White 73.80% 
Non-white 27.20% 
Table l: Sample Characteristics 
~-
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Characteristic Prevalence o/o 95% CI 
Unintended pregnancy 44.7% 42.9%, 46.5% 
1998 46.9% 43.7%, 50.0% 
1999 41.8% 38.7%, 45.0% 
2000 45.2% 43.0%, 47.5% 
Unwanted pregnancy 10.5% 9.4, 11.7 
Table 2: Prevalence ofumntended pregnancy, unwanted pregnancy m North 
Carolina 
Characteristic Intended Unintended p-value* 
pregnancy 
(o;0 
pregnancy 
(o;0 
Race 
Non-white 8.6% 19.1% <0.001 
white 44.4% 27.8% 
Education 
< high school 7.9% 13.3% <0.001 
>=high school 45.2% 33.6% 
Medicaid before 
pregnancy? 
Yes 3.1% 8.6% <0.001 
No 50% 38.3% 
Age 
<20 2.4% 11.6% <0.001 
~0 28.9% 25.2% 
>29 21.8% 10.1% 
Marital Status 
Married 50.0% 22.7% <0.001 
Unmarried 8.2% 24.2% 
Birth control 
Yes 4.76% 18.9% <0.001 
No 48.5% 27.8% 
Table 3: Bivariate analysis of pregnancy intention vs. sociodernographic factors 
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Characteristic Unadjusted OR P-value, CI Adjusted OR* 
Preconception 
Smoked before 1.88 (<0.001) 1.60, 2.24 1.68 
pregnancy 
Drank before 0.94 (0.45) 0.81, 1.10 1.31 
pregnancy 
Abused before 2.63 (<0.001) 1.96, 3.52 1.90 
pregnancy 
Not aware about 2.38 (<0.001) 2.00, 2.84 1.58 
protective effects 
offolic acid 
Used birth control 0.15 (<0.001) 0.123, 0.15 
before pregnancy 0.189 
Pre-natal 
Depression during 2.67 (<0.001) 2.06, 3.47 2.21 
pregnancy 
Abuse during 2.21 (<0.001) 1.54, 3.18 1.59 
pregnancy 
Changed drinking 0.60 (0.203) 0.28, 1.31 0.59 
during pregnancy 
Drank during 0.78 (0.208) 0.54, 1.15 1.14 
pregnancy 
Smoked during 1.80 ( <0.001) 1.46, 2.22 1.61 
pregnancy 
Changed smoking 0.68 (0.001) 0.54, 0.85 0.73 
during pregnancy 
Hospitalization 1.32 (0.002) 1.11' 1.57 1.10 
during pregnancy 
Post-conception 
Did not breast 2.31 (<0.001) 1.90, 2.80 1.39 
feed infant 
Infant sleeps on 1.45 (<0.001) 1.19, 1.77 1.40 
stomach 
Post-partum 2.01 (<0.001) 1.68, 2.41 1.89 
depression 
Abused after 2.24 (0.001) 1.40, 3.56 1.65 
pregnancy 
LBW 1.24 (<0.001)1.11, 1.40 0.95 
Birth control use 1.36 (0.006) 1.09, 1.70 1.30 
after delivery 
Table 4: MultJVanate regressiOn analysis: unadjusted and adjusted models 
(*adjusted for race, education, marital status, income, and age) 
P-value, CI 
(<0.001) 1.38, 2.05 
(0.003) 1.10, 1.56 
(<0.001) 1.36, 2.63 
(<0.001) 1.30, 1.95 
(<0.001) 0.122, 
0.200 
(<0.001) 1.64, 3.00 
(0.032) 1.04, 2.42 t---
(0.220) 0.25, 1.38 
(0.522) 0.76, 1.73 
(<0.001) 1.07, 2.06 
(0.013) 0.57, 0.94 
(0.345) 0.90, 1.33 
(0.004) 1.11, 1.73 
(0.002) 1.13, 1.74 
(<0.001) 1.40, 2.55 
(0.064) 0.97, 2.83 
(0.439) 0.83, 1.08 
(0.009) 1.09, 1.76 
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